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OBJECTIVE
To test the hypothesis that suppressing 1,25 dihydroxyvitamin D [1, 25(OH) 2 D] by increasing dietary calcium inhibits adipocyte intracellular calcium [Ca 2+ ]i and thereby accelerates weight loss secondary to caloric restriction in aP2-agouti transgenic mice exhibiting a pattern of obesity gene expression similar to humans.
STUDY DETAILS
-In the first stage, 60 male mice were fed a lowcalcium (0.4%) high-fat (25%) high-sucrose diet for a 6-week period -In the second stage, mice were then either:
• Maintained on the same low-calcium basal diet (ad lib) • Energy-restricted low-calcium (70% of ad lib) with no supplement (basal-restricted diet) • Energy-restricted (70% of ad lib) basal diet with 1.2% calcium (CaCO 3 ) (highcalcium diet) • Energy-restricted (70% of ad lib) basal diet with 25% of the protein replaced by non-fat dry milk (medium-dairy diet), 1.2% calcium • Energy-restricted (70% of ad lib) basal diet with 50% of the protein replaced by non-fat dry milk (high-dairy diet), 2.4% calcium • The three diets-high-calcium, mediumdairy and high-dairy-were considered high-calcium diets -Core temperature measurements were used as an indirect metabolic index to determine whether dietary calcium regulates energy metabolism associated with thermogenesis -Fat pads were dissected and weighed, fatty acid synthase (FAS) activity and mRNA levels were measured in abdominal fat
KEY FINDING
High-calcium diets reduced [CA 2 + ]i influx into adipocytes, facilitating weight loss by simultaneously stimulating lipolysis and inhibiting lipogenesis as well as by increasing core temperature in energyrestricted aP2-agouti transgenic mice. High-calcium diets accelerated weight and fat mass loss secondary to calorie restriction in aP2-agouti transgenic mice.
Calcium in the form of dairy exerted a markedly greater effect on lipid metabolism and weight and fat mass loss than the same comparable quantity of supplemental calcium.
RESULTS
-The low-calcium high-fat high-sucrose diet for 6 weeks (first stage) resulted in a 29% increase in body weight and a two-fold increase in fat pad mass, with a two-fold increase in adipocyte [Ca 2+ ]i, p<0.001 -High-calcium diets had a significantly greater effect on measured variables than calorie restriction alone and the medium-and highdairy diets had an even greater effect on most of them -The high-calcium diet (CaCO 3 ) caused a significant 77% increase in lipolysis and 35% decrease in FAS activity (p<0.05) which were further enhanced in the medium-and high-dairy diet groups (compared to the basal energy-restricted diet) (p<0.05) -All three high-calcium diets increased adipocyte uncoupling protein 2 expression about 80% compared to the restricted basal diet (p<0.05) with a corresponding increase in core temperature (p<0.05 vs. ad lib diet) -Suppressed influx of [CA 2 + ]i into fat cells observed in all three high-calcium diets stimulated fat breakdown, inhibited fat storage and increased energy expenditure via increased body heat -Calcium, particularly from dairy foods, promoted weight and fat loss in aP2-agouti transgenic mice 
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